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Mycotic aneurysm of the infrarenal abdominal
aorta infected by Clostridium septicum: A case
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literature
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Miyagawa, MD, and Takafumi Masai, MD, Osaka, Japan
We report a surgical case of mycotic aneurysm of the infrarenal abdominal aorta infected by Clostridium septicum. The
patient was first treated with an in situ prosthetic graft replacement. When the infection recurred 5 weeks after the aortic
surgery, the patient was successfully treated by transposition of rectus abdominis muscle flap around the graft. Only 19
cases of mycotic aneurysm or aortic dissection caused by Clostridium septicum have been reported. Ten of 12 patients who
underwent vascular surgery survived, whereas all 7 patients who did not undergo surgery died. Surgical treatment should
be undertaken since the surgical results seem satisfactory. (J Vasc Surg 2003;38:847-51.)
Mycotic aneurysm of the aorta is a life-threatening
pathologic entity. Staphylococcus and Salmonella are the
two most commonly cultured organisms in mycotic aneu-
rysms. However, improved bacteriologic techniques have
led to the detection of such pathogens as clostridia, Bacte-
rioides, Pseudomonas, and Escherichia coli. We report a
surgical case of mycotic aneurysm of the infrarenal abdom-
inal aorta infected by Clostridium septicum.
CASE REPORT
A 69-year-old man was admitted to the hospital for benign
prostatic hypertrophy. He had occasional low back pain and low-
grade fever, and his laboratory data showed a high value (6.6
mg/dL) in C-reactive proteins (CRP) preoperatively. He under-
went transurethral resection of the prostate (TUR-P) in the urol-
ogy department, but he continued to complain of low back pain.
On day 17 after the TUR-P, the white blood cell (WBC) counts
and the CRP value rose to 15,600/mL and 42.9 mg/dL, respec-
tively. On the same day, he underwent an abdominal computed
tomographic (CT) scan, which revealed gas surrounding the
mildly dilated abdominal aorta (3.2 cm diameter) (Fig 1). After
intravenous imipenem/cilastatin was administered, the WBC
counts and the CRP fell to 8800/mL and 12.4 mg/dL, respec-
tively, in 7 days. The second CT scan, obtained on day 24 after the
TUR-P, did not show any significant difference from the first, but
the third CT scan, on day 42, demonstrated an extremely dilated
infrarenal abdominal aortic aneurysm, 13 cm at its largest point
(Fig 2). The patient was referred to the cardiovascular surgery
department, and an emergency operation was conducted under the
diagnosis of mycotic aneurysm of the abdominal aorta.
Laparotomy disclosed extensive inflammation in the retroper-
itoneal tissue, but no gross pus was found around or inside the
aorta. The wall of the aneurysm was markedly thick, and there was
a hole in the posterior wall of the aorta penetrating the vertebra,
which was observed in the preoperative CT scan (Fig 2). The left
ureter was involved in the aneurysmal wall. We resected the aneu-
rysmal wall to the extent possible and performed an in situ pros-
thetic graft replacement using a straight graft made of expanded
polytetrafluoroethylene, which is believed to be more resistant to
the spread of infection. We then created an omental flap and placed
it onto the prosthetic graft. A culture taken from the aneurysmal
wall eventually grew Clostridium septicum, and the patient was
given intravenous imipenem/cilastatin, which showed high sensi-
tivity to the Clostridium septicum. The postoperative course was
initially uneventful. The CRP fell to 1.7 mg/dL, and the WBC fell
to a normal value (below 8000) 2 weeks after the aortic operation.
Because of the known association of Clostridium septicum
infection and gastrointestinal malignancy, a colonoscopy was per-
formed 2 weeks after the aortic operation. Carcinoma was found in
the ascending colon. Right hemicolectomy and colostomy (Hart-
mann’s operation) was performed on day 20 after the aortic
surgery. The retroperitoneal cavity around the prosthetic graft was
not entered. The patient remained afebrile for 5 weeks from the
time of the aortic operation.
On day 37 after the aortic surgery (day 17 after the hemico-
lectomy), the patient became febrile. The WBC and CRP increased
to 11,600 and 17.3 mg/dL, respectively. CT scan of the abdomen
revealed fluid collection in the peritoneal cavity that was connected
to the retroperitoneal cavity surrounding the prosthetic graft.
Peritoneal fluid was drained percutaneously, and a culture of the
fluid grew Clostridium septicum.
On day 40 after the aortic operation, the patient was operated
on for the perigraft infection. The perigraft cavity was entered
through a retroperitoneal approach because we suspected that two
previous laparotomies had created intraperitoneal adhesion. Gross
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Fig 1. Computed tomographic scan of the abdomen shows massive gas surrounding the mildly dilated abdominal
aorta.
Fig 2. Computed tomographic scan on day 42 after the initial scan shows a huge aneurysm with a maximum diameter
of 13 cm.
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Summary of reported cases of mycotic aneurysm or aortic dissection due to Clostridium septicum infection
Author Year Age Sex
Location of the
aneurysm
Associated
neoplasm Surgery Prognosis
Bridges RA 1981 68 M Infrarenal abdominal
aorta
— Extra-anatomical bypass
(axillobifemoral
bypass), and omental
flap
Alive
Semel L 1984 60 F Aortic arch—ascending
aorta
Transverse colon
cancer
Colon resection only Died of cardiac tamponade
20 hours after colon
resection
Kaufman JL 1988 62 M Bilateral iliac arteries,
and femoral arteries
— None Died
Narula A 1988 76 M Right popliteal artery Cecal cancer Resection of the
aneurysm
Alive
Momont SL 1989 85 F Dissection of the
ascending aorta and
the arch
Cecal cancer None Died (sepsis?)
Asplund MW 1990 80 M Right iliac artery Cecal cancer Extra-anatomical bypass
(Femorofemoral
bypass)
Alive (late death due to
liver metastasis)
Brahan RB 1990 70 F Aortic
arch—descending
aorta
Ascending colon
cancer
In situ graft
replacement,
resection of a fistula
between the
aneurysm and the
pulmonary artery
Alive
Hurley L 1991 67 M Infrarenal abdominal
aorta
Colonic polyps
(rectum,
splenic
flexure, and
cecum)
Rt. axillobifemoral
bypass followed by
resection of the
aneurysm, lt. Ax-F
bypass was performed
because of infection
of the rt. Ax-F bypass
Alive 9 months
postoperatively
Christensen J 1993 74 F Juxtarenal abdominal
aorta
— None Died
Messa CA III 1995 77 M Distal descending aorta
and infrarenal
abdominal aorta
(double aneurysms)
Sigmoid polyp
cancer
Extra-anatomical bypass
(axillobifemoral
bypass) for the
abdominal aorta, and
in situ graft
replacement of the
descending aorta and
omental flap
Alive
Murphy DP 1996 78 M Proximal descending
aorta
Sigmoid polyps In situ graft
replacement,
esophagectomy
Alive after 6 months
Sailors DM 1996 74 F Thoracoabdominal
aorta
— In situ replacement Died presumably due to
rupture of
pseudoaneurysm in the
distal anastmosis
Monsen T 1997 81 M Dissection of the
whole aorta (rupture
at the infrarenal
abdominal aorta)
Cecal cancer In situ graft
replacement
Died 6 hours after surgery
Montoya FJ 1997 78 M Descending aorta Cecal cancer None Died 16 hours after
admission
Johnson FE 1999 78 M Infrarenal abdominal
aorta
— None Died 6 days after
admission
Morrison RC 2001 71 M Thoracoabdominal
aorta
Ascending colon
cancer
In situ graft
replacement
Alive
Al Bahrani BJ 2001 63 M Infrarenal abdominal
aorta
Ascending colon
cancer
In situ graft
replacement?
Alive?
Munshi IA 2002 78 M Infrarenal abdominal
aorta
Cecal adenoma None Died 1 month after
discharge
Takano H 2003 69 M Infrarenal abdominal
aorta
Ascending colon
cancer
In situ graft
replacement, rectus
abdominal muscle
flap
Alive
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pus was found around the prosthetic graft as well as in the left psoas
muscle. Although it may have been feasible to remove the infected
graft, we felt that the dense adhesion at the proximal anastomosis
site presented too great a technical difficulty in removing it.
Therefore, we chose to transpose a rectus abdominal muscle flap.
After local debridement was carried out, a left rectus abdominal
muscle flap was created and placed in the retroperitoneal cavity
surrounding the prosthetic graft. After the operation, the patient
became afebrile. Both the WBC counts and the CRP value de-
creased dramatically and stayed within the normal range. Although
he suffered from left ureteral leakage and pyogenic spondylitis, he
recovered fully and was discharged from the hospital 6 months
after the initial aortic surgery. After 5 years, he remains free of both
infection and colon carcinoma. Serial abdominal computed tomo-
grams showed no air or fluid collections around the prosthetic
graft.
DISCUSSION
Clostridium septicum is a gram-positive, spore-
forming, obligate anaerobe, and it is very rarely a pathogen
of mycotic aneurysm. A typical finding of clostridial my-
cotic aneurysms in the CT scan is gas formation surround-
ing the aorta or peripheral arteries.1 Clostridia can prolifer-
ate in tissues when oxidation-reduction falls or the pH is
reduced, eg, with arterial injury, necrotic tissue, or anoxic
tissue with lactic acid accumulation. For this reason, clos-
tridial infection is frequently associated with gastrointesti-
nal or hematologic malignancy. Kornbluth et al2 reported
an associated malignancy in 81% of patients with Clostrid-
ium septicum infection, and other studies have reported
similar findings.3,4
How clostridial mycotic aneurysm forms is not fully
known. It is believed that ulcerative lesions of the gastro-
intestinal tract, especially colon carcinoma, allow clostridial
organisms to enter the bloodstream and “metastasize” to
an atherosclerotic focus in the aorta, resulting in the devel-
opment of mycotic aneurysm.5 Therefore, when a clostrid-
ial mycotic aneurysm is identified, a thorough search for an
occult malignancy should be performed after treatment of
acute infection.
To the best of our knowledge, only 16 other cases of
aneurysm caused by Clostridium septicum have been re-
ported.1,4,6-19 The aneurysm was located in the abdominal
aorta in 6, the thoracic aorta in 4, the thoracoabdominal
aorta in 2, the iliac artery in 2, the popliteal artery in 1, and
the thoracic aorta and abdominal aorta (double aneurysm)
in 1 patient. In addition, two cases of aortic dissection
caused by Clostridium septicum infection have been report-
ed.20,21 In these 19 cases, including our patient (Table),
there were 14 cases of colon neoplasm, 11 of which were
colon cancer. It is worth noting that 10 of the 12 patients
who underwent vascular surgery survived, whereas all 7
who did not undergo surgery died, usually from aneurys-
mal rupture. Thus, surgical treatment should be under-
taken in patients with mycotic aneurysm because the surgi-
cal results seem satisfactory.
The traditional surgical dictum mandates excision of
the infected aneurysm, wide local debridement, administra-
tion of antibiotics, and remote grafting in the form of
extra-anatomic bypass through a clean surgical field. How-
ever, in situ reconstruction has received emphasis in recent
years.22-24 On the basis of a collective review by Brown et
al25, Messa and colleagues13 made the following recom-
mendations for managing mycotic aneurysm of the infrare-
nal abdominal aorta: (1) in the presence of positive gram
stain or purulence, excision of the pseudoaneurysm with an
extra-anatomic bypass should be used, followed by a
6-week course, at the minimum, of parenteral antibiotics;
and (2) in the absence of purulence and with a negative
gram stain, in situ graft reconstruction with synthetic ma-
terial can be utilized, followed by a 6- to 8-week course of
organism-specific antibiotics.
We chose in situ graft replacement because there was
no gross pus around or inside the aorta. However, our
choice may have been ill advised in that it was not possible
to do a gram stain during the emergency operation. An
extra-anatomic bypass at the first operation might have
saved the patient from recurrent infection and additional
surgery. Moreover, the omental flap placement should have
been completely wrapped around the graft. It was ex-
tremely fortunate that surrounding the prosthetic graft
with rectus abdominis muscle flap cured the infection with-
out requiring excision of the infected graft. Similar treat-
ment for prosthetic graft infection by muscle flap transpo-
sition has been reported.26,27 An alternative treatment
during the first or second operation may have been to
perform autogenous reconstruction with a segment of su-
perficial femoropopliteal vein as recommended by Clagett
et al28 for complex aortofemoral infections when extra-
anatomic revascularization is difficult.
Mycotic aortic aneurysm may initially present as a nor-
mal-sized aorta, with or without atherosclerotic changes,29
but it can develop unexpectedly fast.30 This was confirmed
in our case. Therefore, we recommend undertaking an
operation as soon as the diagnosis is made; the mortality for
delayed surgery or conservative management is unaccept-
ably high.
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